Oligomycin, an inhibitor of complex v of the mitochondrial respiratory chain, induces an inflammatory and oxidative response in rat knee joint.  by Vaamonde-García, C. et al.
Fig. 1. Comparison of hs-CRP levels between OA and non-OA
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S293(commercially, Hymovis) of HA on some inﬂammatory aspects of the
osteoarthritis process reproduced in vitro.
Methods: The human leukemic monocytic cell line THP-1 was
treated with CPP crystals (0.025 mg/ml) or LPS (500 ng/ml) and
cultured for 24 hours with either simultaneous or 30’ delayed
addition of fresh media containing 0.5 mg/mL unmodiﬁed HA (HN
500-730 kDa, HX >1,500 kDa) or the hexadecylamide derivative of
HA (Hymovis) (HS), all supplied by Fidia Farmaceutici SpA. In some
experiments, cells were primed for 3 h with PMA at 300 ng/ml or
pre-treated for 2 h with CD44 function-blocking monoclonal anti-
body (10 mg/ml) or an isotype control prior to stimulation. The levels
of IL-1ß and IL-8 were determined in the culture supernatants by
ELISA assays. The effect of HA on the phagocytic capacity of THP-1
was evaluated by ordinary/polarized light microscopy. The scavenger
effect of HA on cytokines was determined through the indirect
quantiﬁcation of the binding of these proteins to the chemical
structure of HA. The expression of CD44 on THP-1 cells was assessed
by ﬂuorescence-activated cell sorter (FACS) analysis.
Results: THP-1 cells produce high basal levels of both IL-1ß and IL-8
which further increase after 24 h treatment with CPP crystals. The
addition of 0.5 mg/mL of HA along with the stimulus lead to about
the 60% inhibition of cytokine release using HS with compared to
HN and HX. Any scavenger effect of HS due to the binding of IL-1ß
and IL-8 to its chemical structure was ruled out. HS displayed a
moderate inhibitory effect on crystal phagocytosis. All three deriva-
tives showed a strong inhibitory effect on LPS-induced IL-1ß and IL-
8 production when added simultaneously with the stimulus, but
only HS was able to block inﬂammation once started. This effect was
conﬁrmed in presence of CPP crystals. THP-1 constitutively express
CD44 receptor as evidenced by FACS analysis. Nevertheless, the
incubation with the anti-CD44 antibody did not alter HS effect on
THP-1 inﬂammatory response.
Conclusions: The results of this study show that the hexadecylamide
derivative of HA is able to suppress IL-1ß and IL-8 production after CPP
crystal and LPS stimulation of monocytes. The fact that 1) HS, but not
unmodiﬁed HA, acts also once inﬂammation is triggered, 2) it do not
exhibit scavenger effect and 3) its action is not stimulus-speciﬁc, allows
us to hypothesize that the anti-inﬂammatory activity of HS could be
modulated by its interaction with components/receptors of cell surface
other than CD44, at least in this model.
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CIRCULATING C-REACTIVE PROTEIN IN OSTEOARTHRITIS: A
SYSTEMATIC REVIEW AND META-ANALYSIS
X. Jin y, J. Beguerie z, W. Zhang x, L. Blizzard y, P. Otahal y, G. Jones y,
C. Ding k,y. yMenzies Res. Inst. Tasmania, Hobart, Australia; zDept. of
Dermatology, Austral Univ. Hosp., Buenos Aires, Argentina; xAcademic
Rheumatology, Univ. of Nottingham, Nottingham, United Kingdom;
kDept. of Epidemiology and Preventive Med., Monash Univ., Melbourne,
Australia
Purpose: There is emerging evidence that the development and pro-
gression of osteoarthritis (OA) is associated with inﬂammation. C-
reactive protein (CRP), a systemic marker for inﬂammation, may be
elevated in OA patients but the evidence is conﬂicting. We systemati-
cally reviewed the literature for the relationship between serum CRP
levels measured by a high sensitivity method (hs-CRP) and OA, as well
as the correlation between circulating CRP levels and OA phenotypes.
Methods: MEDLINE, EMBASE and CINAHL databases were systemati-
cally searched from January 1992 to December 2012. Studies were
included when they met the inclusion criteria and data from studies
were extracted. Two independent reviewers assessed study quality
using a modiﬁed Newcastle-Ottawa Quality Assessment Scale (NOQAS).
Meta-analyses were performed to pool available data from included
studies. MEDLINE, EMBASE and CINAHL databases were systematically
searched from January 1992 to December 2012. Studies were included
when they met the inclusion criteria and data from studies were
extracted. Two independent reviewers assessed study quality using a
modiﬁed Newcastle-Ottawa Quality Assessment Scale (NOQAS). Meta-
analyses were performed to pool available data from included studies.
Results: Ten case-control, 15 cross-sectional, 4 longitudinal studies and
3 clinical trials met the criteria and were thus included. Data of 17,090
participants (6,440 OA cases and 10,650 controls) were extracted. The
average methodological quality across included studies was sat-
isfactory. Except for one study showing no difference between OA andcontrols, all other studies revealed that circulating levels of hs-CRPwere
higher in OA patient than in healthy controls (Fig. 1). The pooled mean
difference showed that hs-CRP level was signiﬁcantly higher in OA than
in controls, with an average increase in value of 1.19 mg/l (95% CI 0.64 to
1.73, p< 0.001). The elevation in serum hs-CRP levels was greater in hip
OA than in knee OA, 3.37mg/l (95% CI 0.60 to 6.13) compared to 1.15mg/
l (95% CI 0.18 to 2.12). The links between serum hs-CRP levels and knee
radiographic OA were investigated in four studies. The pooled correla-
tion coefﬁcient showed that the link between serum hs-CRP levels and
knee radiographic OAwas weak and it was not statistically signiﬁcant (r
¼ 0.11, 95% CI 0.03 to 0.26, p ¼ 0.13). The correlation coefﬁcients
between hs-CRP levels and pain in OA patients were available in six
studies. The pooled result of the meta-analysis showed that there was a
weak but statistically signiﬁcant correlation between hs-CRP levels and
pain scale score (r ¼ 0.14, 95% CI 0.08 to 0.20, p < 0.001). There was no
signiﬁcant heterogeneity observed across the studies (Chi2 ¼ 4.12, p ¼
0.39; I2 ¼ 3%). Two studies reported the correlation coefﬁcient of hs-
CRP with physical function. The results from both studies were con-
sistent with each other, indicating a correlation between increased hs-
CRP levels and worsening physical function. The pooled correlation
coefﬁcient was statistically signiﬁcant (r ¼ 0.26, 95% CI 0.13 to 0.39, p <
0.001)
Conclusions: OA is chronic joint disorder with low grade systemic
inﬂammation as reﬂected by increased serum hs-CRP levels. Low-grade
systemic inﬂammation may play a greater role in symptoms rather than
radiographic changes in OA.511
OLIGOMYCIN, AN INHIBITOR OF COMPLEX V OF THE
MITOCHONDRIAL RESPIRATORY CHAIN, INDUCES AN
INFLAMMATORY AND OXIDATIVE RESPONSE IN RAT KNEE JOINT.
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Purpose: Inﬂammation is now recognized as a pivotal player in articular
damage pathways in OA. A decline of mitochondrial function has been
described in OA chondrocytes and RA synoviocytes. Recent ex vivo ﬁnd-
ings support a connection between mitochondrial dysfunction and acti-
vation of inﬂammatoryanddestructive pathways in these cells. The aimof
this studywas to investigate in vivowhether the intraarticular injection of
oligomycin (OLI), an inhibitor of mitochondrial function, induces a
destructive, oxidative and inﬂammatory response in rat knee joints.
Methods: 45 female wistar rats (180–220 g) were randomized into
three study groups: Healthy (no intraarticular injection); Lip-
opolysaccharide (LPS)-treated, positive control (left joint injected with
10 mg LPS); and OLI-treated (left joint injected with 20 mg OLI). Right
joints were treated with the respective vehicles. Intraarticular injec-
tions were carried out on day 0, 2 and 5, and rats were euthanized on
day 6. Hind paws were collected and joint tissues were obtained.
Measurement of joint diameters on stimulis- and control-injected paws
was performed on days 0 and 6. Histopathologic lesions were evaluated
by Hematoxilyn-Eosin (H&E) and Masson Trichromic Staining in syno-
vial tissue and by Safranin O staining in cartilage. ROS production was
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CINC-1, IL-1beta, CCL-2 and TNF-alpha gene expression was analyzed in
cartilage. IL-8 and Nrf-2 expression were localized in the joint tissue.
Finally, CINC-1 expression was evaluated by ELISA.
Results: Joint diameterwas signiﬁcantly increased in OLI-injected knees
(0.9 0.1 mm, n¼ 8, p< 0.05, vs vehicle-injected joints), similar to LPS-
treated knees (2  0.3 mm, n ¼ 8, p < 0.05, vs vehicle-injected joints).
Histological evaluation of synovial tissue by H&E staining revealed that
joints treated with mitochondrial inhibitor present greater synovial
lining hyperplasia, proliferation of subsynovial tissue and inﬁltrationof a
high number of inﬂammatory cells, while control joints only contained a
moderate synovial proliferation and inﬂammation (3.3 0.1 vs. 2.10.2,
respectively, n ¼ 8, p < 0.001, vs vehicle-injected joints). Besides, a
higher ROS productionwas detected in synovial tissue fromOLI-injected
knees compared to the vehicle-injected counterparts. In this sense,
increased expression of the oxidative stress-related transcription factor
Nrf-2 was also found in OLI-injected joints. Immunohistochemical
studies on IL-8 also showeda greater expression in synovial tissue inOLI-
injected joints compared to those from vehicle-injected joints, coincid-
ing with a marked polymorphonuclear cell inﬁltration. In relation to
cartilage,when the loss ofmatrix in this tissue by safraninO stainingwas
evaluated, no differences were observed. By contrast, when CINC-1
mRNA expression was analyzed in this tissue, a signiﬁcant increment
was detected in OLI-injected joints (n ¼ 8, p < 0.05 vs. vehicle-injected
joint), similar to LPS-treated joints. In addition, we also observed an
increment in CINC-1 production by ELISA.
Conclusions:Data seem to support that a loss of mitochondrial function
in the joint could participate in rheumatoid pathology through gen-
erating an inﬂammatory and oxidative response in the articular tissue,
contributing to the perpetuation of joint injury.
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M2-MACROPHAGES MODULATE THE CARTILAGE-FORMING
CAPACITY OF HUMAN BONE MARROW-DERIVED MESENCHYMAL
STROMAL CELLS
S. Sesia, C. Medeiros da Cunha, R. Duhr, E. Padovan, I. Martin,
A. Barbero. Univ.-Hosp. Basel, Basel, Switzerland
Purpose: Monocytes play a pivotal role in controlling tissue inﬂam-
mation and repair. They inﬁltrate the tissues and develop into two
main subsets of macrophages in response to local signals: inﬂammatory
(M1-) and tissue-repair (M2-) macrophages (M4). Here we investigated
whether M1 and M24 differentially modulate chondrogenesis of mes-
enchymal stem/stromal cells (MSC)
Methods:Monocytes isolated from buffy-coats were cultured for 5 days
with GM-CSF or MCSF to induce respectively M1- or M24-polarization.
MSC were isolated from the bone marrow of a total of 9 patients and
expanded for two passages. MSC or skin ﬁbroblasts (as control cells) and
polarized macrophages were cultured in collagen scaffolds up to 3
weeks alone or after being mixed (at the ratio 1:1). In order to deter-
mine the reached cell number, selected constructs were generated by
combining carboxyﬂuorescein succinimidyl ester (CFSE) labeled MSC
with macrophages. To investigate the role of soluble factors in modu-
lating MSC differentiation, conditioned media harvested from M14 and
M24 were supplemented during the chondrogenic culture of MSC.
Resulting tissues and/or isolate cells were assessed histologically (gly-
cosaminoglycan, GAG), biochemically (GAG contents), cytoﬂuorimetri-
cally (percentage of cells expressing or not CD45, and CFSE) and by RT-
PCR (Sox9 and collagen-II)
Results: Coculture of MSC/M24 in scaffolds resulted in statistically
signiﬁcant 1.9-fold higher GAG content than what would be expected
(deﬁned as chondro-induction). Chondro-induction was lower (1.3 
0.4) and less reproducible when coculture was performed with M14
and did not occur with skin ﬁbroblasts. GAG contents of constructs
generated by solely macrophages were undetectable. Histological
analyses of constructs conﬁrmed the biochemical results. In the cocul-
ture there was no modulation of the chondrogenic genes. As compared
to monocultures, in co-culture MSC and M24 numbers decreased less
markedly (at day 7, MSC were 84% and 42% of the initial number, M24
were 26% of the initial number and undetectable, respectively for co-
cultured and monocultured cells)
Conclusions: We have demonstrated that coculture MSC/M42 results
in synergistic cartilage tissue formation, which is not mediated by
soluble factors alone. Further studies are envisioned to investigate
whether M42 modulate the survival of speciﬁc MSC sub-populations.Finally, in vivo studies are necessary to assess the clinical relevance of
our ﬁndings in the context of cartilage repair.
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EFFECT OF INFLAMMATION STRESS ON THE HYPERTROPHIC
DIFFERENTIATION RELATED GENE EXPRESSION IN CULTURED
CHONDROCYTES
H. Inoue, Y. Arai, R. Terauchi, S. Nakagawa, M. Saito, S. Tsuchida,
T. Matsuki, S. Ichimaru, A. Inoue, T. Kubo. Dept. of Orthopaedics,
Graduate Sch. of Med. Sci., Kyoto, Japan
Purpose: Chondrocytes are subject to various in vivo stimulation
(hydrostatic pressure stress, heat stress, inﬂammatory stress, low-
oxygen stress, etc.). In recent years, it has been reported that hyper-
trophic differentiation related factors such as matrix metal-
loproteinases (MMPs) and NF-kB/hypoxia inducible factor (HIF)-2a
signals are vital to the onset and progression of osteoarthritis (OA). In
last year’s poster, we reported on the effects that hydrostatic pressure
stress have on such factors. In chondrocytes which were subject to non-
physiological pressure triggering OA, no signiﬁcant increase in the gene
expression of HIF-2a, MMP-3 andMMP-13was observed. As a result, we
concluded that factors other than hydrostatic pressure stress trigger the
increase of HIF-2a in OA. In this study, the relationship between
inﬂammatory stimulation and hypertrophic differentiation related
factors was analyzed. In addition, heat stimulation and glutamine (Gln)
administration were carried out for chondroprotective effect, so as to
analyze the changes in hypertrophic differentiation related factors in
the chondrocytes receiving inﬂammatory stimulation.
Methods: This study was conducted according to the regulations
regarding animal research of Kyoto Prefectural University of Medi-
cine. Chondrocytes were isolated from male 1.2–1.5 kg Japanese
white rabbits. The isolated chondrocytes were cultured as mono-
layers in 12 well plates during 24hours. Chondrocytes in heat
stimulation group were cultured in complete medium including 20
mM of Gln. The culture plates were placed in a circulatory hot water
bath set at 41 oC for 30 minutes. After 8 hours incubation at 37oC,
chondrocytes were treated with IL-1b. After 24 hours, total RNA was
extracted and extracted RNAs were reverse transcribed. And gene
expression levels of HIF-2a, NF-kB, MMP-3 and MMP-13 were
measured by quantitative real-time PCR.
Results: Due to IL-1b stimulation, all gene expressions increased. In
groups which were given heat stimulation prior to IL-1b stimulation, the
gene expression of NF-kB and HIF-2a remained unchanged; however, the
gene expression of MMP-3 and MMP-13 decreased signiﬁcantly.
Conclusions: Inﬂammation is considered to be important to the onset
of OA. Likewise in this study, NF-kB/ HIF-2a signal due to inﬂammatory
stimulation, and the gene expression in its downstream, namelyMMP-3
and MMP-13, increased. In the past, we clariﬁed that adequate heat
stimulation and Gln brings about chondroprotective effects. Also in this
study, the increase in gene expression of MMP-3 and MMP-13 resulting
from inﬂammatory stimulation decreased signiﬁcantly through Gln
administration. However, no signiﬁcant changes were observed in the
gene expression of HIF-2a and NF-kB, thus revealing that the chon-
droprotective effects through heat stimulation does not channel
through HIF-2a or NF-kB.
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GROWTH FACTOR AND FIBRIN SCAFFOLD PROPERTIES ARE
INFLUENCED BY THE INCLUSION OF WHITE BLOOD CELLS IN
PLATELET-RICH PLASMA
G. Orive, M. Troya, M. Zalduendo, S. Padilla, E. Anitua. BTI IMASD,
Vitoria, Spain
Purpose: A wide range of studies have shown that platelet-rich plasma
(PRP) preparations differ with respect to the inclusion of certain blood
components, mainly white blood cells, which may affect the properties
of the PRP therapy and host’s cellular response. The purpose of this
study was to evaluate the morphological, biomechanical and biological
responses of leukocyte-rich PRP (L-PRP) versus non-leukocyte PRP
preparations both in non-inﬂammatory and pro-inﬂammatory cell
culture conditions using a commercially available PRP (PRGF: plasma
rich in growth factors).
Methods: The following products were generated immediately from
the collected blood: plasma rich in growth factors (PRGF) and
